Summary: We conducted an epidemiological study to investigate the relation of food intake to Helicobacter pylori (H.pylori) infection in an area endemic for H.pylori. In this study, 365 subjects, 104 men and 261 women, were randomly selected from 7,389 adult (over age 20) inhabitants of town A, Japan. The prevalence of immunoglobulin G (IgG) class antibody to H.pylori (anti-H.pylori) was 83.7% and the prevalence of anti-H.pylori increased with age significantly (P<0.05). Subjects with anamnesis of gastritis, gastroduodenal ulcer and gastric cancer tended to have a higher anti-H.pylori positive ratio (93.5%) than those without (81.0%). But there was no relationship between anti-H.pylori prevalence and sex, blood type, smoking or drinking habits. Daily intake of foods by food groups, nutrients and the concentrations of serum ingredients were compared between 37 anti-H.pylori-positive and 40 negative subjects selected from 365 inhabitants by matching up according to sex and age. The daily intake of cereals, potatoes and starches, and milks tended to be higher in positive than negative subjects, while the daily intake of algae and tea appeared to be a little higher in negative than in positive subjects. The daily zinc intake of antibody-positive subjects was significantly higher (P<0.05) than in antibody negative subjects. On the other hand, the daily iron intake in negative subjects was significantly higher (P<0.05) than in positive subjects. The serum concentrations of copper, zinc, and vitamin E tended to be higher in positive than negative subjects. But there were no significant differences in serum ingredients concentrations between antibody negative and positive subjects. Our findings suggest that iron and zinc intakes may effect on H.pylori infection.
INTRODUCTION
H. pylori, a spiral gram-negative bacterium, was isolated and identified by Warren and Marshall [1] . The relation of H.pylori infection to diseases of the upper digestive tract has been investigated in broad fields such as gastroenterology, bacteriology, and epidemiology and has been found to be a major factor in the cause of gastritis [2, 3] and gastroduodenal ulcer [4] . As for the relationship between H.pylori infection and gastric cancer, the concentrations of serum anti-H.pylori IgG antibody (anti-H.pylori) are significantly higher in gastric cancer patients than in healthy controls [5] [6] [7] and the cumulative gastric cancer mortality rates are in direct proportion to the anti-H.pylori prevalence [8] .
To investigate factors which affect H .pylori infection, the relationship between the prevalence of H.pylori infection and age, sex, socioeconomic conditions, sanitary conditions and lifestyle have been examined by many researchers. As for the relation of food intake to H.pylori infection, Tsugane et al. [9] found that among a cross-section of 634 men from five areas of Japan with different gastric cancer mortality rates, a higher intake of pickled vegetables correlated with a higher anti-H. pylori prevalence. In a case-control study of Americans aged 18-75 years old, Fontham et al. [10] reported an inverse proportion to the frequency of tomato intake and anti-H.pylori prevalence. But there are few other reports on the relationship between food intake and H.pylori infection.
Therefore, to investigate the relationship between H.pylori infection and food intake, we measured the serum anti-H.pylori in inhabitants of town A and compared food intake by food groups, nutrients and the concentrations of serum ingredients between negative and positive subjects matched according to sex and age. Anti-H.pylori positive and negative subjects were matched according to sex and age and asked to record the amount and kind of all foods consumed on 3 consecutive weekdays on a questionnaire using a 24-hour recall method. Dietitians personally interviewed all subjects, and confirmed the contents recorded on the questionnaire. Food intake by food groups and nutrient intake were calculated using a computer database of the Japanese The anti-H.pylori prevalence increased with age significantly (P<0.05). A P value was derived from Mann-Whitney U-test. To investigate the relation of food intake to H.pylori infection, a case-control study was conducted by selecting 37 anti-H.pylori-positive and 40 negative subjects, matched according to sex and age, from the 365 subjects. Table 1 shows the subjects' characteristics including age by decade, sex, and male to female ratio. There were no significant differences in mean age and age distribution between negative and positive subjects. The daily food intake by food groups is shown in Table 2 . Although data were not described, daily food by food groups and nutrient intake tended to decrease with age in both anti-H.pylori positive and negative subjects. The daily intake of cereals, potatoes and starches, and milks tended to be higher in positive than negative subjects, while the daily intake of algae and tea appeared to be a little higher in negative than in positive subjects. There was no significant difference between negative and positive subjects by food groups, because the daily intake by food groups varied remarkably with every subject. The serum concentrations of copper, zinc, and vitamin E tended to be higher in H.pylori-positive than negative subjects. But no significant differences were found in serum ingredient concentrations between antibody negative and positive subjects (Table 4) Reportedly, when examined by endoscopy, the anti-H.pylori prevalence is higher in patients with gastritis, gastric and duodenal ulcer and gastric cacer than in healthy people. Though in the present study the seropositivity rate in subjects with a history of gastritis, gastroduodenal ulcer and gastric cancer was higher than in those with no anamnesis of upper digestive tract problems, there was no significant difference between groups after adjustment for age. [25] reported a direct proportion between anti-H.pylori prevalence and salt intake. We can not deny the possibility that certain foods raise the risk of H.pylori infection.
Fontham et al. [10] reported the prevalence of H.pylori antibody showed an inverse correlation with the frequency of tomato intake. Recently bactericidal activity against Hpylori has been ascertained in food ingredient such as lactoferrin [26] . In the present study, the daily intake of cereals, potatoes and starches, and milks were slightly higher in positive than negative subjects. Chen et al. [25] did not report a relationship between anti-H.pylori prevalence and daily intake of cereals, potatoes and starches , and milks in their epidemiologic study of residents in 65 Chinese counties. We found the daily intake of algae and tea were a little higher in negative than positive subjects. Recently it was reported polyphenol [27] in green tea has bactericidal activity against H .pylori and fucoidan [26] in algae, such as tangle and nemacystus decipiens, inhibited Hpylori adhesion onto gastric mucosa. The ingestion of algae and tea may contribute to H .pylori infection reduction.
In the present study, zinc intake was significantly (P<0.05) higher in positive than in negative subjects. The reason, however, was unclear and a relationship between anti-H.pylori prevalence and zinc intake was not found in the study of Chen et al. [25] . Although the zinc content varies widely in different foods, meat and shellfish are reportedly the main zinc source for people. It is also reported that, in many cases, zinc combined with the nucleic acid or protein in foods to form a stable complex [28] Recently, it was clarified that the urease activity of H.pylori is inhibited by a complex of zinc and Lcarnocine [29] . Whereas our study showed higher zinc intake in anti-H.pylori by positive than anti-H. pylori by negative subjects. The complex of zinc and L-carnocine is a chemically synthesized compound showing different bond-structure from that observed in foods. With various bond-structure, the zinc supposedly influences H .pylori infection differently. Fontham et al.
[10] reported a negative correlation between anti-H.pylori prevalence and vitamin C. Nilius et al. [30] reported L-ascorbic acid inhibits the urease activity of H .pylori in vitro. We found vitamin C intake tended to be lower in positive than in negative subjects which supports the other studies. While iron intake was significantly (P<0.05) higher in negative than in positive subjects. Rosenstock et al.
[31] found subjects with a higher serum anti-H.pylori value had a lower serum ferritin concentration. H.pylori requires iron for its growth. Therefore, presumably a higher iron intake makes a better environment for H.pylori growth and infection. However, iron compounds with bactericidal activity against H.pylori, such as lactoferrin, may contribute to reducing H.pylori infection risk. To calculate daily food by food groups and nutrient intake more precisely, we employed the National Nutrition Survey designed by the Ministry of Health and Welfare. The subjects were asked to record the amount and type of everything consumed on 3 consecutive weekdays on a questionnaire using 24-hour recall method. On every day during the survey, trained dietitians personally interviewed all subjects to confirm in detail the contents and amounts recorded. Furthermore, most subjects are engaged in agriculture, public employees or full-time housewives all of whom have scarcely lived outside the area. This led us to believe that each subject had been consuming the same type of foods over a long period of time. Although the duration of the food survey was short, based on a finding on a significant difference in the intake amount of iron and zinc between anti-H.pylori positive and negative subjects, it was thought that these minerals can influence H .pylori infection.
We intend to conduct further epidemiological study with anti-H.pylori positive and negative subjects over a long period, to investigate in detail the influence of iron and zinc and intake on H. pylori infection. on 
